2 hours, in class, closed book 

You can bring a 1 (single) page A4 with notes and a UWA approved calculator 
~1/3 multi answer or MC Questions (modelled after quizzes) 

~2/3 short answer questions (modelled after Q&A questions) 


Content: all lectures, practicals, and Q&A content 


Answer style: dot-points, short answers. No drawings required 


Irrelevant content will be taken into account (i.e. do not write down everything you 
can think of). 


Why does temperature affect biology so profoundly? 


e Basic physics 
e But more importantly, enzymes are crucial in driving reaction times and equilibria 


— Those processes are highly temperature dependent — far beyond simple physical 
processes 


e Interaction with water 


What are the two parameters that best describe the performance of enzymes? 


e enzyme affinity (Km) 
e catalytic function (Kcat) 


substrate concentration 
(S, in [M] units) 


rate of product format: 


What does this shift of Km NADH actually mean? 
In summer ... 


« A lower Km means a lower 


concentration of substrate at half 
the maximum rate 


| o Winter 


fy 


So why does it go up with temperature? 


Maximum rate also increases, so 
there is a right shift! 


Km NADH (uM) 
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(b) Temperature (°C) 


What is the problem with applying DLW orally rather than 
injecting it 


Hard to know the exact amounts ingested 


For which measurement would this be a problem? 


e Water turnover, not Metabolic rate (but metabolic rate can be constrained by the 
total body water %) 


What five main factors affect an animal’s thermal balance? 


M +C,+C,+ R+E/ = Storage = 0 in balance Siranee rs 
e M: Metabolism 
* C,: Conduction 
e C: Convection 
° R: Radiation 
° E: Evaporation 


° Storage 


Are they equally important for ectotherms and 
endotherms? 


Lee 
Metabolic heat generation 


e Metabolism 


e Many of the others work on differences in 
temperature 


What is the analogy between heat transfer and breathing 


e Convection and onduction are equivalent to 
circulatory system and diffusion distance 


How does a fat layer keep marine mammals warm? 


e Increased conduction distance and lower K 
e Heat flux = KA(T2-11)/L 


What thermal ‘strategy’ can you deduce for an animal by 
plotting T, versus T,? 


Complete regulation 


What does the regression gradient mean? 
e 0-= perfect thermoregulator; 1 = perfect thermoconformer 


e What reasons prevent animals achieving gradients of 0 or 1— 
i.e. why is the gradient usually somewhere in between? 


Why is torpor limited to small animals? 


e Effectiveness reduced due to large size: rewarming time and 
cooling time 


e Predation risk (hibernation is not as extreme as torpor) 


How would you maintain regional endothermy? 


e Counter current exchanger — passive 


So what is being optimised? 


e Energy efficiency 


